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(54) ELECTROMAGNETIC INDUCTION TYPE ACTUATOR DEVICE AND PORTABLE 
COMMUNICATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To assemble a small size 
apparatus having good acoustic characteristics in 
which the diameter of a housing can be kept small and 
the thickness of the entire apparatus is controlled to 
be thin in particular even when projecting pieces to be 
an impact resisting stopper are installed. 
SOLUTION: A yoke 5 having the projecting pieces 50- 
52 to be the impact resisting stopper is provided, and 
springs 6 and 7 having inner wheel parts 60 and 70 r 
outer wheel parts 61 and 71, bridge connecting arm 
parts 62a-62c and 72a-72c for connecting both wheel 
parts 60, 61, 70, and 71, and escape spaces 63a-63c 
and 73a-73c positioned relatively to the projecting 
pieces 50-52 of the yoke 5 are provided. The springs 6 

and 7 are engaged with the circumference of the yoke 5 by the inner wheel parts 60 
and 70 by positioning the projecting pieces of the yoke 5 relatively to the escape 
spaces 63a-63c and 73a-73c of the springs 6 and 7, and the springs 6 and 7 are 
inserted into the diameter of a housing 1 by the outer wheel parts 61 and 71, so that 
the springs 6 and 7 integrated with the yoke 5 are installed in the housing 1. 
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fi^tf£kfcJ9xryy^6<ort«ffi6 0£ff;L 

[0037] RK£. X I- yA'iJ y/10' O&^JV 1 



0a' -10c' *&2?)*7Vy?7<?)Wif*g&7 3 
a-7 3ckffl*H4fiU ftS20X7-yy^7£|*M 

7 o x'3 - ? 5 ' osftms 5 a ' <mmzm>&A,x' 
ms&7o*xvv>v)yyiQ' izbxtfot&iz. 

\) yfrj „ j,.* i i 3-^ 5 ' <7)§{tMgi5 5a' <0*h 
if 2 ffiXT U y ^ 7 O^g? 7 0 Srff 

XI— t'Jy^l 2$r^7-'Jy/6, 7(0^hilSP6 

1,71 coH£&#&tf£ k (ci 9xr 'J y/ffl&flck 

[0038] fwr»j y^ffli«j(i s y y/ 
6, 7*>iWiM»6i, 7 1 *)\^Vy?\<n&n,zm) 
&tffc*fc. ±&LtztnmzWii<nx7Vy?t>m 

iz^ity? in±#>m c-\ ex-wt. je 
t, #><-9 £i±o*9 *"&\*7 s Jyyi<rM&.u 1 

bl»^4c«l:, *2<0X7 , yy^7<^Hfta57 
1 9 COiJl 0 8 9 a T1¥ i. & £ t iZi is 

yyicofimzmSiX'Zz,. 

[0039] zox o izmmhwmmr 

-fgiWX'h. Xhy^Jy^lO' ^frlOa' 
-10c' *»l<0^ryy/6^)2Bf2ia6 3a~6 
3ckffl*fftSU ttz. XY-yJV)yy\0' CD&m 
frlOa' -10c' £$$2<DATVy770)mf£.ffl 
7 3a-7 3ckffl»fi[Jttt5ii:3&»6. Xh y^-'jy 
/10' C7)#^10a' -10c' ^IMV'^2 

?yy?6, 7bMZ. Xb-yA'yy^l0' ^3-^ 

5* ow*rtfca*fttt^&fc«>. 3-^5' **tf 
X7°uy^6, 7wm$M&m<m&. 

[0040] ZtllzMLX. 5&tl0a' -10c' £ 

xh-yA-yy^io' fc»*t*ifc*»fe. ATV>r 

6, 7 wmxm-h*?^ Y*w&x-%. it^zm 

1 0 a ' - 1 0 c ' ifixyy yfe , 7«IBlC^ftt4 

xh«yy\-yy^i o' CKt^tt^tf), 3-?£ 

[ o o 4 l ] xr 'J y?*6 , 7\±yf)V+rx'<yxffim 
X\ XI— f U y^' 1 2 5r^jXtf^gB6 1,71$: 
A^y'y^'i<7)±to^l c-l eiW;*A'-9041 
0»9aT#P i.S Z £ X *)f\t}i?>? 1 

[0042] t^mmmmmr9i-^-^^m.h, m 
mco'mmizmmmm'Zz. mz. mmm, 

[0043] o4)V3<nmmmi. mex'^-ti-ohz 

?'-i77 7J±2CD?m&2ab-ty?-*w732b 

k *mt o m&x'ftmm& i. o 4 >v 3 <r> y - m 3 



i 
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a ( 3 b ) *4HHj&pD*J: J: 3*« 

[0044] ^^>f 775A2f{i, 9m®2a<7)7 
y yiS&tfa 4)13 *)g»t» k LT#— ^tr— x 8 <7)J? 
K{tB*tm*S£*ffi»2 0ak. Z<7yiLhm&20 
a ± 0 TO^fa 3 KB tSP 2 0 b k & JftSSflT ^ 
S. -3r. -fe^-^yrg^bcD^y^W^ 

)i3<r)mmt ixx-^t'-xsntm&wtxmtf 

SA%«*2 lat. 1 aiO^*Km 

o5itiJL^2 1 b fcA»4>JB«3*lTV>4. 
[004 5] -ec7)^T7 7A2ti±. •a4)V3t>¥M 
ffl<fc VJmZgimt a<7)A*>M3P2 0 a 
*»<a3SfflLaS2 0bk:$>-C#v\ n-f;U3^±ffi 
£-fey?-*-fy7*g&2bC0A*>gg&2 1 a£*)Wgtt 
-g>5gtilbgP2 lbTWT«*lI^-&Ct^J; , 9. 3 
>f^3^U-H»3a (3b) i*yf-*v >y?M2 
bcomiiiL&21b£*)*rmi l zm8tft&k&lz. #-f 
X 3 A )V 3 MM W> 2 a fc -fe y ? -df ^ >y 2 b 

7 7 y s^rc«»iLC'C33e i < «tttt8*T§ l> . 

[oo46]-eor?^f }vcrmwmx'\t . n 7 -c^-r 

<0'J-H*3a, 3b*^T7 5A2^)±»«*^ffl 
^feft 1 h , 1 i fcJS»-C# S . iiiKJ: 0 , WPK 
fM. 3>f^3<0U-Kt83a. 3br>y^=Jyyi 

3-f;l^3^'J-Hift3a, 3btf>Br*£fi&ikT£ 

[ 0 0 4 7 ] _B£ Lfc»i<O^U*fi<OlSH^JRi: 

mommmmm.7 a-^-^hzm^xmm LtztK 
xrv >7£~^ffitxffi&timmmm7?i-j.x. 

[0048] 

m&X'-3-?e>KMizmiib&^ <e<ox7*y y^^h 

-?<?)#^fr#x7-y y?k 3#t4«>£i8Nf . i fc. 
3-? £«*<o«v*fc©fc»j*LTi9Sfr £i«t* £ k 

3-?£Mt*ryy^fflAJ¥#£»<« 

y^tf>g£/Jv5<«T*k&fc:* gtt£ftk LT<7)JI^ 
[0049] *HBJ^|f^3S 2 fcffi4««BI*£7??- 



■yjvj v7*B-?Mm,zWh%kX'%, 1 axr y y 
^rtUgp^ffi., setc. 3-^<7)#§^r^^2^)7.r 
y y^«oafj^Hi:ffl»flffl$-frTiB2<ox7-y y?'£ 
i*mt*3 -9<m& izwt^xwm&x b 

y^fc&Ttfo k£K. y y^'vy^&s-^^hJM 
tKW^TSS2m7 , 'jy^OrtlW|{*jfi, glM 
iXfc:* 2 <nxy ij y /^HWIWtv v> *jvtfa$mz 
mttiLAsX'B-? k-focDX7V >7Z)\*7 : J>?<Dft 

mzm.-riztizx"). s—roymfrffxrvy? 

*7-y y7*£fiUT*£&siTls»>A5y7^&*f& 

[0050] **^ii*«3fcffi4««Bm®r^f- 
iX-^gicmif, ^-yy^^xryy^ 

t^i?y?<nWi&Wsh*Ltskmz, m 1 ^xry y^ 
^»m»t^9 ^ y^RSfcPifi < Tart fc» 9 asi-jh 
set. #A-£i±o*re^777Afc 

wry y^^ma^^A'-oAJiOiS'Cff^Ta- 
tk-tonxrv y7*^ : Jy-7<7)nmz*m-?hz 

k^ckO. Bff^fflc07.hv^-k^§^$:3-^^ 

[oo5i] *w5\v>mrn4\,zmmmmimmz 
mat. msmifr^msm^-rtifrizimnwrn 
mmsiTfi-^-fimzm&tszktzx o^mt 

[0052] «f« WI5 fcfli*W8»SISr ^f- 

ax-^gicffifiif, xryy^rtffeia5T-3-^c7) 
n«fc«ftat»k*fc» 7. h -y Ay y^'^^tSrxr 

-?mmzmh&A,x'xrvyy<r)fom>mt. z 
cox7Vy?Mm&X''^i'y7cr>&mzm#>&AX' 
3-?k—fc<7)xTv yy&^vyrnnmzymct 

h Z k X 0 . 7 h y ycy yy'o^glWxr'J y^k 

s ^ k A^77 y yfcwmizgth *7?-A b-tw&x 
Lj&»t. 77°yy^'3-7o)i^tcffl^#(t^ 
ivtusfctf). 3-7S-frtf77°y y^ffl5J?<^5r^ 
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[0053] *%mm$&6£&&wmmr?'f- 
*x-?mttztiittif. ft i y yyzmMx-B 
-?<r>ftmzm&&tmz, x y yv-?y ym&gzft 
$rft i <r>xrv y7<7)mmwitmm.z*kx* h •/ 

/v) y?*£3-?^mc&^2XT'X7-y y^Hfe 

'J y/o^f^tfflMGM$^Tft2 oxr y y?'£ 
«ST'^-^^oi'^jlm*32 i ^•C'«^5&x h ? ny 
y?'K&T#5 y v^*3-?cr>ftm 
izfcfr&Lx^nxrvyfcoftm&zm. ftiM 
£ft 2 ax? y y ?'£#ftllg&TVN'/- yy ^<ogrt iz 
m>&A,x°B-9 t-tiwxrv yrz^wyfoft 
mzw&th ztizxt). xhvsvjy m&mfttfx 
rv>7km$tt$>?)mi?. ttz, mwikfattx?) 
i^m<wit>tixmwx''m%i><nt / zmz.iLX hti 
mfr>ox%<. zmimzs-tizfawmzitx® 
mzmmt>ti. uw>. zmzxrvy/vmizft 

7x4 h^yyxzmiz&Zt^z. y^wx^y 

xnmvxrv y7*ffitx±z%$mx'mi)^yx 
nmz^Wimox^MzmfriLX t>ti& . 
[0054] -kzmmim i wmmmmmr?^ 
j-^-mmzmui. xf<-w yyz&xrv yy 
<wm&?>mi<zm?>.&^ znxrv yy^&ms&x 
j^ : Jyyco'&mzmfi>&tstmz, w. i <o*7-y yy 
^mm^ : Jyy<m^m.< -cgrtta o as-r± 

WC, *Ji-Zil±mX'y'(T7yAk 

cdxtv y7<r)ft^Z**-<niLk^WmiLX3- 
9 t-ftnxrv yy*t\*7 l Jyy<r>nmzW&$h^ 

tizi.*)^ mmm^x v v^t K&mxzx h 
yyizm^i>e>x\ wm^yxa>£\^cr>ti,x® 
mz®*.iLxt>ti&bmz. &mimtmz%w*ji% 
& hcwzmmizmfriLX hit h . 
[oo55] ^wnmxmiz&mmmmimmz 
mat. fflW5»im&7n\,vmii<%m7ywBi 
mmmrti-^ji-fimzm&tsztizx^m 

&?>£^i><Mzffii8X'Z2>. 
[HffiOfS*^J] 

[Hi ] *wflfc««-<w«aiwaoT^f-ax- 



[02 ] 0 1 flXMaWCH-? tXTV y?t nrnn 
[03 3 0 1 <04M»«i5fc i 9it*£T6*ifc*86»W 

m<nT?j-^-mm*t®w®x'h& . 

[14 } *IB|[;f| S fto-0^tSiii7?f iX 
[05] 04<^)#«jjt3fcJ:'3ffi»ir-Ci5>iife«a©KI 
[06] *»!Bfcffi&«a»HBlT^f-aX-^a«T 
[07] 06cO3^;Uc7)EllffljtS:5XA^03^«ll 

mmm.r?i-^-9WA**-t^mmx'foz>. 
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